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Description 

[0001] The present invention relates to a method and 
apparatus for image forming, and more particularly to a 
method and apparatus for image forming that is capable 
of effectively performing a sheet transfer. 
[0002] Conventionally, sheet feeders for separating 
stacked sheet materials one by one to feed them from 
the topmost one are classified into a comer tab separa- 
tion type which presses both ends in the width direction 
on the leading edge of a sheet material in a feeding di- 
rection with tab members for separation; a separation 
pad type which urges a friction member to separate a 
sheet material; a bank separation type which runs sheet 
materials into a fixed gate member having a slope for 
separating the sheet materials one by one; and so on. 
[0003] Among these types of sheet feeders, the known 
separation pad type sheet feeder, or the bank separation 
type sheet feeder described, for example, in Laid-open 
Japanese Patent Application No. 8-91612 are preferred 
since they require fewer parts, but can be applied to a 
variety of different sheet materials (for example, post 
cards, envelops, OHP (over head projector) sheets and 
so on) of different sizes including thick and thin materials 
in the same configuration at a low cost. 
[0004] However, a conventional sheet feeder of the 
separation pad type generates noise due to sticking slip, 
when a sheet material is being conveyed, sandwiched 
between a sheet feed roller and a friction member, par- 
ticularly in a low cost, low speed machine capable of 10 
PPM (an image forming speed of 10 sheets per minute) 
or less. To prevent such noise, it is necessary to form 
the sheet feed roller in a semilunar shape. This leads to 
a requirement of a pair of cylindrical collars each having 
a diameter slightly smaller than that of the sheet feed 
roller additionally disposed coaxially with the sheet feed 
roller on both sides thereof for preventing a sheet stack 
stacking member from lifting up. Consequently, the 
number of parts is increased to result in a higher cost. 
[0005] Recently, as recycled paper has been increas- 
ingly used, sheet materials such as post cards and en- 
velops often having burred leading edges in a conveying 
direction, possibly produced in a cutting operation, cause 
an extra conveying load, so that the separation pad type 
sheet feeder is likely to fail to feed sheet materials. 
[0006] Further, back sides of once used sheet materi- 
als are also increasingly used, in which case stacked 
sheet materials differ in friction coefficient from one an- 
other so that two or more sheet materials may be fed at 
one time. A once used sheet material may be curled dur- 
ing fixation depending on a particular environment. Thus, 
a sheet material separator may be burdened with a larger 
load due to a curled leading edge of a sheet material 
depending on a direction in which the sheet material is 
curled, and may fail to separate the sheet materials for 
conveying them one by one. 

[0007] It should be noted that the separation pad type 
sheet feeder presses a plane portion of a pad onto a 



sheet feed roller, so that the angle of a separation pad 
to a direction in which a sheet material fed from a stack 
is conveyed (corresponding to a displacement angle of 
a sheet material stacking member such as a bottom 
5 board) must be limited within a predetermined range. To 
conform to this limitation, the sheet feed roller is also 
limited in diameter, and the degree of freedom in layout 
is also restricted, thereby giving rise to a problem that 
the sheet feeder cannot be reduced in size. 
[0008] On the other hand, the bank separation type 
sheet feeder described in Laid-open Japanese Patent 
Application No. 8-91 612 includes a tilt member in contact 
with a sheet feed roller, which has a flat upper edge and 
a wide nip region with the sheet feed roller, so that vari- 
ations in the member or the like make it difficult to arrange 
the tilt face at a predetermined tilt angle. 
[0009] When the topmost sheet material is being con- 
veyed in an image forming unit, the sheet feed roller is 
generally prevented from driving. However, while a pre- 
vious sheet material is nipped between the sheet feed 
roller and a gate member, the sheet feed roller is rotated 
in association by the action of a friction force with the 
sheet material, and as the trailing edge of the previous 
sheet material has passed the nip region, the leading 
edge of the next sheet material is sent to the tilt member 
by the associated rotation of the sheet feed roller. 
[0010] In this event, if a friction coefficient between 
sheet materials is high or largely varies, and the friction 
coefficient between the previous sheet material and the 
next sheet material is lower than the friction coefficient 
between the next sheet material and the sheet material 
subsequent to the next sheet material, the next sheet 
material will go beyond the tilt memberto result in multiple 
sheet feeding. 

[0011] Generally, in a sheet feeder which removably 
supports, through an opening of the feeder body, a cas- 
sette having a sheet material stacking member which 
has one end supported for pivotal movement and a free 
end urged upward, a tilt member and a sheet material 
separator in press contact with a sheet feed roller are 
positioned deep in the feeder body. Therefore, if a user 
attempts to draw out the cassette which contains few 
sheet materials, the sheet material stacking member may 
be caught in the feeder body, so that the user cannot 
draw out the cassette. 

[0012] To overcome such a problem, as illustrated in 
Fig. 54, a conventionally known sheet feeder has a pair 
of protruding arms 1 c (only one of which is shown in Fig. 
54) integrally arranged on both sides of a bottom board 
1 , which is a sheet material stacking member having one 
end supported by a shaft 1 a for pivotal movement within 
a cassette 1 1 and a free end urged upward at ail times 
by a compression spring 3, and guide rails 10c formed 
on a feeder body 1 0 corresponding to the arms 1c, such 
that as the cassette 1 1 is drawn in a direction indicated 
by an arrow Y, the arms 1 c come in contact with the guide 
rails 1 0c and lower the bottom board 1 against an urging 
force of the compression spring 3 as illustrated in Fig. 
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55, and the bottom board 1 is held at the lowered position 
by a known stopper means when the cassette 1 1 is drawn 
out. 

[0013] However, although such a sheet feeder can pre- 
vent the bottom board 1 from being caught when the cas- 
sette 11 is drawn out, the tilt member is pressed onto the 
sheet feed roller 4 by the compression spring 5 after a 
sheet material has been fed before the cassette 1 1 is 
drawn out, so that the leading edge of the next sheet 
material 2n remains nipped by the sheet feed roller 4 
after the previous sheet has been fed (see Fig. 55). 
[0014] If the cassette 1 1 is drawn out to supply sheet 
materials and again set in the sheet feeder, the remaining 
sheet material 2n within the feeder body 1 0 is crushed 
by the set cassette 1 1 to close the separator comprised 
of the tilt member 6, resulting in the inability of the sheet 
feeder to feed sheet materials. 

[0015] To solve this problem, a conventional sheet 
feeder includes means associated with a movement of 
a drawn cassette to release the pressure of the tilt mem- 
ber. Another conventional sheet feeder provides a cas- 
sette with a separate arm for raking out the leading edge 
of a nipped sheet material. A further conventional sheet 
feeder senses a movement of a drawn cassette to rotate 
the sheet feed roller in a direction reverse to a sheet 
feeding direction to remove the leading edge of a sheet 
material from a nip region. 

[001 6] Among these conventional techniques, the first 
and third sheet feeders require an increased number of 
parts and increased steps for assembly to introduce a 
lower production efficiency. The second sheet feeder, on 
the other hand, experiences a sheet material which is 
torn and remains near the nip region, depending on the 
material, since the arm attempts to rake out the sheet 
material, as it is, nipped by a pressure applied by the tilt 
member and a pressure applied by the leading edge of 
the bottom board. 

[0017] Furthermore, a sheet feeder which has an in- 
clined bottom board for stacking sheet materials, posi- 
tioned on the back surface or the like of an image forming 
apparatus, may suffer from a skewed sheet material, 
which has one side fixed by a sheet material convey 
guide, from a structural reason. A solution fbrthis problem 
has been desired. 

[0018] An image forming apparatus, simple in config- 
uration, generally relies on a common motor for driving 
a sheet feeder and for driving an image forming section, 
so that a reduction in a load on the driving motor has 
been required. 

[0019] In addition, if a large number of sheet materials, 
the leading edges of which are uneven, are set in this 
type of sheet feeder, a sheet material cannot be set be- 
tween a sheet feed roller and a bottom board, and a con- 
veyed sheet is caught by the sheet feed roller, with its 
leading edge damaged thereby. If the user is not aware 
of such a caught sheet and leave it there, a paper jam is 
likely to occur when a sheet material is fed. 
[0020] US 5,058,877 discloses a sheet feeder having 



a feed roller, a first pad piece and a second pad piece 
inclined at an angle to the sheet feed direction. 
[0021] The present invention provides a sheet feeder 
for separating sheet material stacked on a pivotable 
5 sheet material stacking member one by one from the 
topmost sheet material for feeding each of said sheet 
materials, said sheet feeder comprising: 

a sheet feed roller configured to come into press con- 
tact with the topmost sheet material for feeding the 
sheet material to a separator; and 
a tilt member integrally molded from a synthetic resin 
and configured to come into press contact with said 
sheet feed roller and including a tilt face said sheet 

15 feed roller having a front end running against said 
tilt face, said tilt member having a contact face in 
contact with said sheet feed roller in the shape of an 
edge along an axial direction of said sheet feed roller, 
and wherein the angle 9 of the tilt face of said tilt 

20 member to a sheet material convey direction is set 
in a range of 50° to 70°. 

[0022] In the foregoing sheet feeder, the tilt member 
may be in press contact with the sheet feed roller for 

25 pivotal movements with respect to the sheet feed roller, 
and may include translating means for advancing and 
retracting the tilt member in parallel to the sheet feed 
roller. The translating means is preferably comprised of 
a rib formed on one of the tilt member or a feeder body, 

30 and a guide rail formed on the other. 

[0023] in the sheet feeder described above, the tilt 
member preferably has the contact face, the length of 
which is smaller than an axial length of the sheet feed 
roller, and is formed of a synthetic resin and includes a 

35 metal plate for covering at least the contact face with the 
sheet feed roller. The metal plate is preferably elastic. 
The elastic metal plate may be mounted from the tilt face 
so as to surround the tilt member on both upper and lower 
sides. 

40 [0024] The distance in a sheet material convey direc- 
tion between a location of the sheet feed roller at which 
the tilt member is in press contact with the sheet feed 
roller and a location of the sheet feed roller at which a 
sheet stacked on the sheet material stacking member 

45 comes in contact with the sheet feed roller is in a range 
of 2 mm to 6 mm, and the angle of the tilt face of the tilt 
member to the sheet material convey direction is set in 
a range of 50° to 70°. 

[0025] The sheet feeder may further include a thin 
so elastic member disposed at a location downstream of a 
contact area of the sheet feed roller with the tilt member 
such that the thin elastic member crosses a tangential 
direction of the contact area. The thin elastic member 
may include two members disposed on both sides of the 
55 sheet feed roller, or may be disposed substantially at the 
center of the sheet feed roller. 

[0026] The sheet feeder may further include a thin 
elastic member crossing the tangential direction of the 
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contact area at a location downstream of the contact area 
of the sheet feed roller with the tilt member, wherein the 
thin elastic member includes a bent in the shape of hook 
bent toward the sheet feed roller at a rear end. The thin 
elastic member may include two members disposed on 
both sides of the sheet feed roller, or may be disposed 
substantially at the center of the sheet feed roller. The 
thin elastic member is disposed to cross the tangential 
direction at an angle ranging from 20° to 60°. 
[0027] The sheet feeder may further include a friction 
member which crosses a tangential direction of a contact 
area of the sheet feed roller in contact with the tilt member 
at a location downstream of the contact area. The friction 
member may include two members disposed on both 
sides of the sheet feed roller, or may be disposed sub- 
stantially at the center of the sheet feed roller. 
[0028] The sheet feeder may further include a pressure 
lever having a free end configured to come in contact 
with and move away from the sheet material stacking 
member, a sensing lever mounted coaxially with the pres- 
sure lever for pivotal movement associated with insertion/ 
removal of a cassette having the sheet stacking member, 
and an elastic member disposed between the sensing 
lever and the pressure lever. 

[0029] The pressure lever may be pivotally moved as- 
sociated with the sensing lever when an angle of the pres- 
sure lever to the sensing lever is larger than a predeter- 
mined angle. In addition, the sensing lever may include 
a pair of arms at a free end thereof, wherein the arms 
extend from both sides of the tilt member, and the sensing 
lever pivotally moves to cause the arms to pass both 
sides of the contact area of the tilt member. 
[0030] The sensing lever preferably includes spring 
pressure changing means for adjusting an urging force 
of a compression spring for pressing the tilt member onto 
the sheet feed roller. 

[0031] The sheet feeder may further include a spring 
bearer disposed slidably in an axial direction of the com- 
pression spring on the opposite side of the compression 
spring with respect to the tilt member, wherein the spring 
pressure changing means engages with and disengages 
from the spring bearer associated with pivotal movement 
of the sensing lever, and the spring pressure changing 
means drives the spring bearer toward the tilt member 
when the spring pressure changing means engages with 
the spring bearer. 

[0032] The sheet feeder may further include first cams 
disposed coaxially with the sheet feed roller for separat- 
ing the sheet material stacking member from the sheet 
feed roller when the first cams come in contact with both 
side ends of a front face of the sheet material stacking 
member. The sheet material stacking member may in- 
clude pressor ribs on both side ends at the front face 
thereof, such that the first cams come in contact with the 
pressor ribs. 

[0033] The sheet feeder may further include second 
cams disposed coaxial with the sheet feed roller for sep- 
arating the tilt member from the sheet feed roller when 



the second cams come in contact with both side ends of 
the tilt member. The tilt member may include ribs at both 
side ends, such that the second cams come in contact 
with the ribs. 

5 [0034] The sheet feeder may further include a tilt mem- 
ber holder plate between the second cams and the tilt 
member. The tilt member holder plate has an opening 
formed for avoiding a site at which the sheet feed roller 
comes in contact with the tilt member, and a leading end 

10 spaced apart from the sheet material stacking member. 
[0035] The present invention further provides a novel 
image forming apparatus. In one example, a novel image 
forming apparatus includes a sheet feeder and an image 
forming mechanism. The sheet feeder separates sheet 

is materials stacked on a pivotable sheet material stacking 
member one by one from the topmost sheet material so 
as to feed each of the sheet materials. The sheet feeder 
includes a sheet feed roller and a tilt member. The sheet 
feed roller is configured to come in press contact with the 

20 topmost sheet material for feeding the sheet material to 
a separator. The tilt member is configured to come in 
press contact with the sheet feed roller and includes a 
tilt face. The sheet feed roller has a front end running 
against the tilt face. The tilt member has a contact face 

25 in contact with the sheet feed roller in the shape of an 
edge along an axial direction of the sheet feed roller. The 
image forming mechanism is configured to form an image 
on a sheet material fed out from the sheet feeder. 
[0036] The present invention further provides a novel 

30 method of sheet feeding according to the features of 
claim 29. In one example, a novel method of sheet feed- 
ing includes the steps of causing and making. The caus- 
ing step causes a sheet feed roller to come in press con- 
tact with the topmost sheet material stacked on a pivot- 

35 able sheet material stacking member so as to feed the 
sheet material to a separator. The making step makes a 
tilt member to come in press contact with the sheet feed 
roller. The tilt member includes a tilt face. The sheet feed 
roller has a front end running against the tilt face. The tilt 

40 member has a contact face in contact with the sheet feed 
roller in the shape of an edge along an axial direction of 
the sheet feed roller. 

[0037] The present invention further provides a novel 
method of image forming. In one example, a novel meth- 

45 od of image forming includes the steps of causing, mak- 
ing, and forming. The causing step causes a sheet feed 
roller to come in press contact with the topmost sheet 
material stacked on a pivotable sheet material stacking 
member so as to feed the sheet material to a separator. 

50 The making step makes a tilt member to come in press 
contact with the sheet feed roller. The tilt member in- 
cludes a tilt face. The sheet feed roller has a front end 
running against the tilt face. The tilt member hasa contact 
face in contact with the sheet feed roller in the shape of 

55 an edge along an axial direction of the sheet feed roller. 
The forming step forms an image on the sheet material 
fed out from the sheet feeder. 

[0038] A more complete appreciation of the present 
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invention and many of the attendant advantages thereof 
will be readily obtained as the same becomes better un- 
derstood by reference to the following detailed descrip- 
tion when considered in connection with the accompa- 
nying drawings, wherein: 

Fig. 1 is a vertical sectional view illustrating a first 
embodiment of the present invention; 
Fig. 2 is an exploded perspective view illustrating the 
whole configuration of the first embodiment; 
Fig. 3 is an explanatory diagram illustrating a portion 
of Fig. 1 in an enlarged view; 
Fig. 4 is an explanatory diagram showing the rela- 
tionship among forces applied to the topmost sheet 
in the first embodiment; 

Fig. 5 is an explanatory diagram showing the rela- 
tionship among forces applied to the next sheet in 
the first embodiment; 

Fig. 6 is an explanatory diagram showing how a tilt 
member it worn; 

Fig. 7 is an explanatory diagram showing the rela- 
tionship between a sheet feed roller and the tilt mem- 
ber in the first embodiment; 

Fig. 8 is an exploded perspective view showing the 
relationship in length between the sheet feed roller 
and the tilt member; 

Fig. 9 is a vertical sectional view of the components 
shown in Fig. 8; 

Fig. 10 is an exploded perspective view illustrating 
a main portion of a sheet feeder according to a sec- 
ond embodiment of the present invention; 
Fig. 11 is an exploded perspective view illustrating 
a main portion of a sheet feeder according to a third 
embodiment of the present invention; 
Fig. 12 is a cross-sectional view illustrating how an 
elastic metal plate is mounted to a tilt member in the 
third embodiment; 

Fig. 1 3 is a vertical sectional view illustrating a main 
portion of a sheet feeder according to a fourth em- 
bodiment of the present invention; 
Fig. 14 is a vertical sectional view illustrating a main 
portion of a sheet feeder according to a fifth embod- 
iment of the present invention; 
Fig . 1 5 is an exploded perspective view of the portion 
illustrated in Fig. 14; 

Fig. 16 is a vertical sectional view illustrating a main 
portion of a sheet feeder according to a sixth em- 
bodiment of the present invention; 
Fig. 17 is an exploded perspective view of the portion 
illustrated in Fig. 16; 

Fig. 18 is a vertical sectional view illustrating a main 
portion of a sheet feeder according to a seventh em- 
bodiment of the present invention; 
Fig. 19 is an exploded perspective view of the portion 
illustrated in Fig. 18; 

Fig. 20 is an exploded perspective view illustrating 
a main portion of a sheet feeder according to an 
eighth embodiment of the present invention; 



Fig. 21 is a vertical sectional view illustrating a main 
portion of a sheet feeder according to a ninth em- 
bodiment of the present invention; 
Fig. 22 is an exploded perspective view of the portion 

5 illustrated in Fig. 21; 

Fig. 23 is an exploded perspective view illustrating 
a main portion of a sheet feeder according to a tenth 
embodiment of the present invention; 
Fig. 24 is an explanatory diagram illustrating a first 

10 operation state when a cassette is inserted into a 
feeder body in an eleventh embodiment of the 
present invention; 

Fig. 25 is an explanatory diagram illustrating a sec- 
ond operation state in the insertion of the cassette 
15 into the feeder body in the eleventh embodiment; 

Fig. 26 is an explanatory diagram illustrating the cas- 
sette fully inserted in the feeder body in the eleventh 
embodiment; 

Fig. 27 is an explanatory diagram illustrating a first 
20 operation state when a cassette is removed from the 
feeder body in the eleventh embodiment; 
Fig. 28 is an explanatory diagram illustrating a sec- 
ond operation state in the removal of the cassette 
from the feeder body the eleventh embodiment; 
25 Fig. 29 is an exploded perspective view showing the 
relationship between a sensing lever and a pressure 
lever in the eleventh embodiment; 
Fig. 30 is an explanatory diagram illustrating a first 
operation state when a cassette is inserted into the 
30 feeder body in a twelfth embodiment of the present 
invention; 

Fig. 31 is an explanatory diagram illustrating a sec- 
ond operation state in the insertion of the cassette 
into the feeder body in the twelfth embodiment; 
35 Fig. 32 is an explanatory diagram illustrating the cas- 
sette fully inserted in the feeder body in the twelfth 
embodiment; 

Fig. 33 is an explanatory diagram illustrating a first 
operation state when a cassette is removing from 

to the feeder body in the twelfth embodiment; 

Fig. 34 is an explanatory diagram illustrating a sec- 
ond operation state in the removal of the cassette 
from the feeder body in the twelfth embodiment; 
Fig. 35 is an explanatory diagram illustrating a third 

45 operation state in the removal of the cassette from 
the feeder body in the twelfth embodiment; 
Fig. 36 is an exploded perspective view showing the 
relationship between a sensing lever and a pressure 
lever in the twelfth embodiment; 

50 Fig. 37 is a vertical sectional view illustrating a main 
portion of a sheet feeder according to a thirteenth 
embodiment which does not fall within the scope of 
the present invention; 

Fig. 38 is a perspective view of the portion illustrated 
55 in Fig. 37; 

Fig. 39 is a perspective view illustrating a tilt member 
appearing in Fig. 38; 

Figs. 40 through 44 are explanatory diagrams illus- 
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trating a sequence of operation states in the thir- 
teenth embodiment and therefore their content does 
not fall within the scope of the present invention; 
Fig. 45 is an explanatory diagram illustrating a sheet 
feed waiting state in the thirteenth embodiment and 
therefore its content does not fall within the scope of 
the present invention; 

Fig. 46 is a perspective view illustrating a tilt member 
holder plate in a fourteenth embodiment which does 
not fall within the scope of the present invention; 
Figs. 47 through 51 are explanatory diagrams illus- 
trating a sequence of operation states in the four- 
teenth embodiment; their content does not fall within 
the scope of the present invention; 
Fig. 52 is an explanatory diagram illustrating a sheet 
feed waiting state in the fourteenth embodiment 
which does not fall within the scope of the present 
invention; 

Fig. 53 is a lateral view illustrating the configuration 
of an exemplary image forming apparatus equipped 
with the sheet feeder; 

Fig. 54 is a vertical sectional view illustrating an ex- 
ample of conventional sheet feeder; and 
Fig. 55 is an explanatory diagram illustrating how a 
cassette is drawn from a feeder body. 

[0039] in describing preferred embodiments of the 
present invention illustrated in the drawings, specific ter- 
minology is employed for the sake of clarity. However, 
the present invention is not intended to be limited to the 
specific terminology so selected and it is to be understood 
that each specific element includes all technical equiva- 
lents which operate in a similar manner. 
[0040] Referring now to the drawings, wherein like ref- 
erence numerals designate identical or corresponding 
parts throughout the several views, and more particularly 
to Figures 1-3 thereof, a sheet feeder according to the 
present invention is explained. Fig. 1 is a vertical sec- 
tional view illustrating a sheet feeder according to a first 
embodiment of the present invention, Fig . 2 is an explod- 
ed perspective view illustrating the general configuration 
of the sheet feeder, and Fig. 3 is an explanatory diagram 
illustrating a portion of Fig. 1 in enlarged view. 
[0041] To begin with, the general configuration of the 
sheet feeder according to the present invention will be 
described with reference to Figs. 1 and 2. A feeder body 

10 in the shape of a shallow housing having low walls 
around four sides is removably mounted with a cassette 

11 through an opening 10b on a side surface. The cas- 
sette 11 contains a bottom board 1, which is a sheet 
material stacking member that can carry a plurality of 
sheet materials 2 illustrated in Fig. 1, having one edge 
pivotal ly supported by a shaft, and a free edge urged at 
all times upward in Fig. 1 by a compression spring 3 ar- 
ranged between the bottom board 1 and the cassette 1 1 . 
[0042] The feeder body 1 0 comprises a sheet feed roll- 
er 4 such that it can come in press contact with the leading 
edge of the topmost sheet material 2a of the sheet ma- 



terials 2 stacked on the bottom board 1 applied with an 
urging force by the compression spring 3 in the counter- 
clockwise direction in Fig. 1. A contact face 6b of a tilt 
member 6 having a tilt face 6a is pressed onto the sheet 
5 feed roller 4 by an urging force of the compression spring 

5. These components comprise a separator for the sheet 
materials. 

[0043] As illustrated in Fig. 2, the tilt member 6 has a 
pair of ribs 6d protruding from the left and right side faces 
thereof, which are slidably guided by guide rails 8 on the 
feeder body 10 so that they are movable in a direction 
parallel with a direction in which they come in contact 
with the sheet feed roller 4. At a location downstream of 
the tilt member 6, a pair of convey rollers 7 (one of which 
is illustrated in Fig. 2) are rotatably supported for con- 
veying a sheet material 2 fed out by the sheet feed roller 
4 toward an image forming section of an image forming 
apparatus (not shown). 

[0044] Alternatively, the translating means for the tilt 
member 6 may be comprised of guide rails on the tilt 
member 6 and ribs on the feeder body 10. 
[0045] Now, referring to Fig. 3, detailed description will 
be made on the relationship among the sheet materials 
2 stacked on the bottom board 1 , sheet feed roller 4, and 
tilt member 6. A tilt face 6a of the tilt member 6 is defined 
to form a predetermined angle G to a direction in which 
the sheet feed roller 4 feeds out the topmost sheet ma- 
terial 2a of the plurality of sheet material 2 stacked on 
the bottom board 1 . The contact face 6b contiguous to 
the tilt face 6a, in contact with the sheet feed roller 4, is 
formed in the shape of an edge extending along the axial 
direction of the sheet feed roller 4. The edge has an ex- 
tremely small width. The edge may be continuous or di- 
vided into a plurality of parts. 

[0046] Then, the distance between a contact site A on 
the topmost sheet material 2a on the bottom board 1 a 
site B at which the contact face 6a comes in press contact 
with the sheet feed roller 4 is made as close as possible 
along the direction in which the sheet material is fed out. 
As a sheet feed start signal is generated from a controller, 
not shown, the sheet feed roller 4 can be kept rotated 
until the topmost sheet material 2a has been fed out. 
[0047] By reducing the distance between the press 
contact sites A, B in this way, any of various sheet ma- 
terials, which differ in bending modules, has a reduced 
curved range at the leading edge thereof, with the result 
that their bending moduli are close to each other, thereby 
making it possible to suppress variations in a component 
of force generated by the tilt face 6a of the tilt member 

6, and to separate sheet materials such as thin sheets 
of paper having a small bending modules, not to speak 
of thick sheets of paper, post cards, envelops and so on 
having a large modules. Consequently, a variety of dif- 
ferent sheet materials can be available. 
[0048] Next, the action of the sheet feeder according 
to the first embodiment will be described with reference 
to Figs. 4 through 7 as appropriate. 
[0049] Fig. 4 shows the relationship between forces 
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applied to the topmost sheet material 2a. As a force ap- 
plied by the sheet feed roller 4 to the plurality of stacked 
sheet materials 2a toward a separator, the leading edge 
of the topmost sheet material 2a applies a force F on the 
tilt face 6a of the tilt member 6. The tilt face 6a is set to 
be at an angle 8 to a direction S in which the topmost 
sheet material 2a is fed out. A component offeree F1 is 
generated in a direction perpendicular to the tilt face 6a, 
while a component offeree F2 in a direction along the tilt 
face 6a. 

[0050] A separating pressure Q of a compression 
spring 5 for pressing the tilt member 6 onto the sheet 
feed roller 4 is set at a predetermined angle a to the 
direction in which the sheet material 2 is fed out. The 
separating pressure Q is set smaller than the component 
F1 a of the component of force F1 , so that the topmost 
sheet material 2a goes beyond the tilt face 6a of the tilt 
member 6 and is fed toward the convey roller pair 7 il- 
lustrated in Fig. 7. 

[0051] Fig. 5 shows the relationship between forces 
applied to the next sheet material 2b, wherein the next 
sheet material 2b is applied with a force Fp by a friction 
load between this sheet material 2b and a subsequent 
sheet material 2c. The force Fp generates a component 
of force Fp1 in the direction perpendicular to the tilt face 
6a of the tilt member 6, and a component of force Fp2 
along the tilt face 6a. However, since a friction coefficient 
between the sheet materials is generally approximately 
one half of a friction coefficient between the sheet feed 
roller and the sheet material, the force Fp is also approx- 
imately one half of the force F shown in Fig. 4, so that 
the sheet 2b is not applied with a sufficient force that 
causes the sheet 2b to go beyond the tilt face 6a, and 
therefore is blocked by the tilt member 6 and separated 
from the topmost sheet 2a. 

[0052] Even if the contact face 6b of the tilt member 6 
with the sheet feed roller 4 is worn by abrasion with sheet 
materials into a worn contact face 6b' indicated by a bro- 
ken line in Fig. 6, the tilt member 6 only moves in parallel 
in the direction of the separating force of the compression 
spring 5, so that the separating condition can be main- 
tained without causing a change in the predetermined tilt 
angle e (Fig. 3). 

[0053] By reducing the contact face 6b of the tilt mem- 
ber 6 in contact with the sheet feed roller 4, the width by 
which the topmost sheet material 2a is nipped is reduced 
from a conventional nipped width D to a nipped width C. 
Since this reduction in the nipped width results in a small- 
er force which is applied by the trailing edge of the top- 
most sheet material 2a to the next sheet material 2b to 
feed out the same, it is possible to prevent multiple sheet 
materials 2 from being fed simultaneously. 
[0054] Since the tilt member 6 has a complicated 
shape, it is integrally molded of a synthetic resin. As il- 
lustrated in Figs. 8 and 9, if the length A of the contact 
face 6b of the tilt member 6 is larger than the length B of 
the sheet feed roller 4 in the axial direction, only a central 
portion of the contact face 6b, pressed by the sheet feed 



roller4 through the sheet material, is worn and eventually 
recessed. This is because the central portion of the con- 
tact face 6b is in sliding contact with the sheet material, 
and applied with a separating force when the sheet ma- 
£ terial is conveyed. 

[0055] Such deformation of the tilt member 6 causes 
a sheet material to be fed along the deformed contact 
face 6b when it introduces between the sheet feed roller 
4 and the tilt member 6. This would result in an extremely 
10 large load caused by the conveyed sheet material, and 
inability to curve a highly rigid sheet material, thereby 
failing to feed the sheet material. 
[0056] Fig. 10 is an exploded perspective view illus- 
trating a main portion of a sheet feeder according to a 
second embodiment of the present invention which 
solves the foregoing problem. 

[0057] In second embodiment, the length of the contact 
face 6b of the tilt member 6 is made smaller than the 
length of the sheet feed roller 4 in the axial direction, so 
that the entire length of the contact face 6b can come in 
contact with the sheet feed roller 4 at all times. The rest 
of the configuration is similar to the aforementioned first 
embodiment. 

[0058] According to this configuration, since the con- 
tact face 6b of the tilt member 6 is pressed onto the sheet 
feed roller 4 through a sheet material over its entire 
length, the contact face 6b is free from the formation of 
a partial recess, so that the contact face 6b will be linearly 
uniformly worn. Then, since the tilt member 6 translates 
toward the sheet feed roller 4, the tilt face 6a of the tilt 
member 6 can hold a predetermined angle to the direction 
in which sheet materials are fed even if the contact face 
6b is worn. 

[0059] Fig. 11 is an exploded perspective view illus- 
trating a main portion of a sheet feeder according to a 
third embodiment of the present invention which also 
solves the aforementioned problem, and Fig. 12 is an 
enlarged vertical sectional view of the portion illustrated 
in Fig. 11. 

[0060] In the third embodiment, a thin elastic metal 
plate 9 is inserted from the tilt face 6a of the tilt member 
6. The elastic metal plate 9 is formed, by bending, with 
a tiltface 9a engaged with the tiltface 6a of the tilt member 
6, and a contact face 9b engaged with the contact face 
6b, respectively. The elastic metal plate 9 is once extend- 
ed from a state indicated by a virtual line in Fig. 1 2 against 
its elastic force, then contracted, and fixed. 
[0061] In the third embodiment, since the tilt face 6a 
and contact face 6b of the tilt member 6 are covered with 
the elastic metal plate 9 which is in close contact thereto, 
it is possible to largely reduce abrasion of the tilt member 
6 due to a friction with sheet material while holding the 
predetermined angle 9 between the sheet material con- 
vey direction and the tilt face 6a. It should be noted that 
while in the foregoing embodiment, the elastic metal pate 
9 is covered over the tilt face 6a as well by reasons of 
assembly, this is not essential. 

[0062] Also, in the third embodiment, since the tilt 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 1 179 498 B1 



14 



member 6 is protected from abrasion, the length of the 
contact face 6b can be freely set irrespective of the length 
of the sheet feed roller 4 in the axial direction. 
[0063] From the results of repetitive experiments, it has 
been found that in the foregoing embodiments, condi- 
tions for satisfactorily separating the sheet materials 2 
include the distance X in the sheet material conveying 
direction between a press contact site A of the sheet ma- 
terial and a press contact site B of the tilt member 6 which 
should be set in a range of 2 to 6 mm, and the angle 6 
of the tilt face 6a of the tilt member 6 to the sheet material 
feeding direction S which should be set in a range of 50 
° to 70°. In this way, it has been confirmed that the sheet 
materials are satisfactorily separated at all times as long 
as the sheet feed roller 4 has a normally used diameter, 
for example, in a range of 16 to 36 mm. 
[0064] Further, in the foregoing embodiments, the met- 
al plate for covering the contact face 6b of the tilt member 
6 is not limited to an elastic metal plate, but may be an 
inelastic metal plate, in which case a metal plate 9' (see 
Fig. 1 3) which has a portion for covering the contact face 
6b removed may be fixed by screwing from the lower 
face of the tilt member 6. 

[0065] As described above, since the abrasion is vir- 
tually neglectabie between the sheet feed roller 4 and 
the tilt member 6 having the contact face 6b covered with 
the elastic metal plate 9 or the metal plate 9', the tilt mem- 
ber 6 need not translate. Alternatively, as illustrated in a 
fourth embodiment in Fig. 13, the tilt member 6 may be 
pivoted by shafts 6e and shaft holes 10a of the feeder 
body 10. A separating compression spring for applying 
the tilt member 6 with an urging force toward the sheet 
feed roller 4 may be a torsion spring 15. 
[0066] The third and fourth embodiments illustrated in 
Figs. 1 1 through 1 3 have a metal plate for covering the 
tilt member made of a synthetic resin which is relatively 
susceptible to abrasion, the tilt member itself may be 
formed of a hard synthetic resin reinforced, for example, 
by carbon fiber or glass fiber, with the contact face plated 
with a thick metal. 

[0067] In the foregoing first through fourth embodi- 
ments, the tilt member is specified in shape and structure 
to prevent multiple sheet feeding and failure in feeding a 
sheet material. If two sheet materials go beyond the con- 
tact between the sheet feed roller and the tilt member, 
no loading member is provided downstream for stopping 
the second sheet material, so that the two sheets are 
likely to be fed into the image forming section. 
[0068] Fig. 14 is a vertical sectional view illustrating a 
main portion of a sheet feeder according to a fifth em- 
bodiment of the present invention which solve the fore- 
going problem, and Fig. 15 is an exploded perspective 
view of the portion illustrated in Fig. 14. It should be noted 
that in the subsequent embodiments, though not partic- 
ularly illustrated for simplifying the illustration of the struc- 
ture, the tilt member 6 is covered with the elastic metal 
plate 9 or the metal plate 9', or the tilt member 6 itself is 
made of an abrasion resisting material, and the tilt mem- 



ber 6 is pivotally supported by the shafts 6e. However, it 
goes without saying that the tilt member 6 may be struc- 
tured to translate. 

[0069] Referring specifically to Figs. 1 4 and 1 5, the tilt 
5 member 6 is pivotally supported by a pair of shafts 6e 
and shaft holes 1 0a of the feeder body 1 0 (only one each 
is shown in Figs. 1 4, 1 5), and the shafts 6e are positioned 
on a tangential line E of the sheet feed roller 4 on the 
contact face 6b. Also, a pair of thin elastic members 
10 (hereinafter called the "mylar") 12 have their bases se- 
cured on the inner face of a back wall of the feeder body 
10, and their leading ends crossed with the tangential 
line E of the sheet fed roller 4. While the thin elastic mem- 
bers are preferably formed of a synthetic resin, they may 
15 be formed of metal plates. 

[0070] With the foregoing structure, when two sheet 
materials are conveyed beyond the contact face 6b of 
the tilt member 6, the second sheet material is blocked 
at two locations at which the leading ends of the mylars 
12 are positioned, by a load of the second sheet material 
applied to the leading ends of the mylars to press and 
bow the same, so that the first sheet material alone is 
fed, thereby preventing the multiple sheet feeding. 
[0071] In the foregoing embodiment, the second sheet 
material is blocked by the load of the second sheet ma- 
terial applied to the leading ends of the mylars 12 to bow 
the same against their elasticity, so that the load for 
pressing the leading ends of the mylars 12 to bow the 
mylars 12 is doubled to ensure the multiple sheet feed 
preventing effect. If the pair of mylars 12 are positioned 
one after the other, or have different elasticities, the sec- 
ond sheet material will be awaiting in a skew state. At 
the time the next sheet material is fed, the skew second 
sheet material could be conveyed as it is. Fig. 16 is a 
vertical sectional view illustrating a main portion of a 
sheet feeder according to a sixth embodiment of the 
present invention which takes into account this aspect 
and Fig. 1 7 is an exploded perspective view of the portion 
illustrated in Fig. 16. 

[0072] Specifically, the mylars 1 2 have their bases se- 
cured at substantially the center on the inner wall of the 
back face of the feeder body 10 in the axial direction of 
the sheet feed roller 4, and their leading ends projecting 
upward through opening 6f formed through the tilt mem- 
ber 6 substantially at the center thereof. The leading ends 
of the mylars 12 are crossed with the tangential line E. 
Due to the provision of the opening 6f, torsion springs 15 
for disporting the shafts 6e are used in place of coil 
springs as separating compression springs for bringing 
the leading end of the tilt member 6 in press contact with 
the sheet feed roller 4. 

[0073] With the foregoing structure, even if two sheet 
materials pass between the sheet feed roller 4 and the 
contact face 6b of the tilt member 6, the two sheet ma- 
terials come in contact with the mylars 1 2 and are blocked 
thereby, so that they are prevented from being fed simul- 
taneously. In this event, since the mylars 12 block the 
leading edge of the second sheet material substantially 
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at the center thereof, the second sheet material can be 
substantially prevented from skewing. 
[0074] Next, Figs. 18 and 19 illustrate a seventh em- 
bodiment of the present invention which modifies the 
shape of a pair of mylars disposed downstream of the 
contact face 6b of the tilt member 6. In the seventh em- 
bodiment, a pair of mylars 1 3, having their bases secured 
on the inner face of the back wall of the feeder body 1 0, 
each include a bent at an obtuse angle in a middle portion, 
and a bent at an almost right angle in the leading end 
toward the sheet feed roller 4 to form a first bent piece 
13a and a second small bent piece 13b. The first bent 
pieces 1 3a are crossed with the tangential line E at an 
angle a and placed on both sides of the sheet feed roller 
4. The result of an experiment has revealed that the prop- 
er angle a is in a range of 20° to 60° with respect to the 
tangential line E, though depending on the flexural rigidity 
of the mylars 13. The remaining structure is similar to 
that in Figs. 14 and 15. 

[0075] With the foregoing structure, when two sheet 
materials pass between the sheet feed roller 4 and the 
tilt member 6, their leading edges run against the second 
bent pieces 1 3b of the mylars 1 3 to generate a convey 
load which separates the two sheet materials. 
[0076] In this event, with thin sheet materials, the top- 
most or first sheet material escapes from the second bent 
piece 13b of the mylar 13, and is conveyed. With rigid 
thick sheet materials, the first sheet material bows the 
first bent piece 1 3a and is conveyed, while the second 
sheet material is blocked by the second bent piece 1 3b. 
[0077] Fig. 20 is an exploded perspective view illus- 
trating a main portion of a sheet feeder according to an 
eighth embodiment of the present invention which com- 
prises the mylars 13 substantially at the center of the 
sheet feed roller 4, and an opening 6f for placing the 
mylars 13 in a central portion of the tilt member 6 corre- 
sponding to the positions of the mylars 1 3. Likewise, 
since the tilt member 6 is formed with the opening 6f at 
its central portion, torsion springs 15 are used in place 
of coil springs as separating compression springs for urg- 
ing the shafts 6e. The remaining structure is similar to 
that in Figs. 18 and 19. 

[0078] According to the eighth embodiment, similar to 
the embodiment illustrated in the aforementioned Figs. 
16 and 17, it is possible to prevent the second sheet 
material blocked by the mylars 1 3 from waiting in a skew 
state and being conveyed as skewed in the next sheet 
feeding. It should be noted that since the mylars 13 can 
firmly block the second sheet material with the second 
bent piece 1 3b at the leading end thereof, only one mylar 
13 may be sufficient for the action mentioned above. 
[0079] Figs. 21 and 22 illustrate a main portion of a 
sheet feeder according to a ninth embodiment of the 
present invention which employs friction members in 
place of the mylars. 

[0080] In the ninth embodiment, a pair of friction mem- 
bers 14 are disposed on a sheet material guide face of 
the feeder body 1 0 at locations downstream of the contact 



face 6b such that they cross the tangential line E at an 
angle p. The angle (J may be in a range of 20° to 30°. 
The remaining structure is similar to those of the fifth and 
seventh embodiments illustrated in Figs. 14, 18, respec- 
5 tively. 

[0081 ] According to the foregoing structure, when two 
sheet materials are conveyed beyond the contact face 
6b of the tilt member 6, the leading edges of the two 
conveyed sheet materials run against the friction mem- 

10 bers 14 to generate a convey load which separates the 
second sheet material from the first sheet material. Since 
the ninth embodiment does not employ mylars, sound 
otherwise generated when the mylars are flipped can be 
eliminated after sheet materials are conveyed. 

15 [0082] Fig. 23 illustrates a main portion of a sheetfeed- 
er according to a tenth embodiment of the present inven- 
tion which includes the friction members 1 4 downstream 
of the contact face 6b of the tilt member 6. The remaining 
structure is similar to that illustrated in Figs. 21 and 22. 

20 [0083] According to the tenth embodiment, when the 
pair of friction members 14 are disposed one after the 
other in the sheet material convey direction, or when the 
leading edges of two sheet materials run against the fric- 
tion members 1 4 at different positions one after the other, 

25 the second one of the simultaneously fed sheet materials, 
waiting as skewed with respect to the convey direction 
can be avoided from being conveyed as it is skewed. 
[0084] The friction members may be used in combina- 
tion with the mylars, in which case two sheet materials 

30 which cannot be separated by the friction members or 
the mylars can be separated by the others, thereby mak- 
ing it possible to further reduce the likelihood that two 
sheets are conveyed together. 

[0085] In the sheet feeder which has the sheet material 

35 separator disposed deep in the feeder body with respect 
to the direction in which the cassette is inserted into the 
sheet feeder, as in the foregoing first through tenth em- 
bodiments, if the user attempts to draw out the cassette 
for supplementing sheet materials therein, the bottom 

4 o board may be caught by the feed body due to a sheet 
feeding pressure applied upward to the bottom board by 
the compression spring so that the user cannot draw out 
the cassette. To prevent this problem, the sheet feeder 
must be provided with guide rails for pushing down the 

45 bottom board as the cassette is removed, or means for 
releasing the sheet feeding pressure, as illustrated in 
Figs. 54 and 55, resulting in an increase in the number 
of parts and the size of the feeder. 
[0086] In such a sheetfeeder, the bottom board is gen- 

50 eraliy made of a metal plate, and the compression spring 
is also made of a metal, so that the ground must be pro- 
vided. Generally, for this purpose, a metal plate added 
to the bottom of the cassette is exposed external to the 
cassette for connection with the ground of the feeder 

55 body. However, the metal plate for grounding may be 
deformed or contaminated to cause an insufficient 
grounding action. 

[0087] Figs. 24 through 28 are explanatory diagrams 
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for showing the operation of the sheet feeder according 
to an eleventh embodiment of the present invention 
which solves the above problem, and Fig. 29 is an ex- 
ploded perspective view showing the relationship be- 
tween a sensing lever for sensing insertion/removal of a 
cassette and a pressure leverfor driving the bottom board 
upward. 

[0088] In the eleventh embodiment, the cassette 1 1 is 
provided with a leading protrusion 11a at its front face, 
and the feeder body 10 is provided with a sensing lever 
1 7, corresponding to the leading protrusion 11a, for sens- 
ing insertion/removal of the cassette 1 1 . The base of the 
sensing lever 1 7 is attached for pivotal movements about 
a shaft 50. A pairof arms 1 7a, bent toward the tilt member 
6, extend from both sides of a free end of the sensing 
lever 17. When the cassette 11 is fully inserted in the 
feeder body 1 0, the sensing lever 1 7 is pressed by the 
leading protrusion 1 1a of the cassette 1 1, as illustrated 
in Fig. 26, so that the arms 17a pass both sides of the 
contact face 6b of the tilt member 6 from the left to the 
right in Fig. 24. 

[0089] A pressure lever 1 8 has its base secured to the 
longitudinal center of the shaft with a screw or the like, 
and a free end which supports a roller 18a. As the cas- 
sette 1 1 is inserted into the feeder body 1 0, the roller 1 8a 
immerses below the bottom board 1 . A pair of torsion 
springs 51, elastic members, are arranged between the 
sensing lever 17 and the pressure lever 18 such that the 
torsion springs 51 apply the pressure lever 18 with an 
urging force when the sensing lever 17 is at a predeter- 
mined angle to the pressure lever 18 so that the roller 
1 8a applies the bottom board 1 with a sheet feeding pres- 
sure in the upward direction. While the remaining struc- 
ture is identical to that illustrated in Figs. 1 and 2, the 
compression spring 3 illustrated in Figs. 1 and 2 is omitted 
since the pressure lever 18 and torsion springs 51 for 
applying the pressure lever 18 with the upward urging 
force are included in the eleventh embodiment. 
[0090] With the foregoing structure, when a predeter- 
mined number of sheet materials 2 are loaded on the 
bottom board 1 , the bottom board 1 is lowered by its own 
weight and the weight of the sheets 2 and remains in the 
horizontal state as illustrated in Fig. 24. As the cassette 
1 1 in this state is inserted into the feeder body 10 in a 
direction indicated by an arrow X, the leading protrusion 
1 1 a of the cassette 1 1 presses the free end of the sensing 
lever 1 7 to cause a pivotal movement of the sensing lever 
17 about the shaft 50 in the clockwise direction. As the 
sensing lever 17 pivotaliy moves to a position indicated 
in Fig. 25 and is positioned at a predetermined angle to 
the pressure lever 18, the torsion springs 51 begin ap- 
plying urging forces to cause a pivotal movement of the 
pressure lever 18 in the clockwise direction to bring the 
roller 1 8a into contact with the bottom surface of the bot- 
tom board 1 . 

[0091] As the cassette 1 1 has been fully inserted into 
the feeder body 10 as illustrated in Fig. 26, the urging 
forces of the torsion springs 51 increase to generate a 



required sheet feeding pressure. Simultaneously, a ref- 
erence boss, not shown, of the cassette 11 is fitted into 
a reference groove on the feeder body 1 0 by a known 
cassette holding means which holds the cassette 1 1 at 
5 an inserting position indicated in Fig. 26. 

[0092] In this state, as a sequence of image formation 
is advanced so that the sheet materials 2 on the bottom 
board 1 is reduced as illustrated in Fig. 27, the cassette 
stopping means is released to draw out the cassette 1 1 
* 0 in a direction indicated by an arrow Y for supplementing 
sheet materials. Consequently, the sensing lever 17 is 
released from the leading protrusion 11a, and is inclined 
in the counter-clockwise direction by urging forces of the 
torsion springs 51 . The urging forces acting on the pres- 
sure lever 18 by the torsion springs 51 are removed and 
pivotaliy moves by its weight in the counter-clockwise 
direction, and the bottom board 1 also falls by its weight 
as illustrated in Fig. 28. 

[0093] In this event, a sheet material 2n left in front of 
the nip between the sheet feed roller4 and the tilt member 
6 is raked out by the arms 17a of the sensing lever 17, 
carried on the cassette 1 1 , and removed from the feeder 
body 1 0 together with the cassette 1 1 , so that the sheet 
material 2n will never remain in the feeder body 10. 
[0094] Since the pressure body 18 itself is formed of 
a metal plate, the ground need not be provided separate- 
ly, as would be required in the conventional cassette. A 
connection with the feeder body 1 0 for grounding is easy 
and secure. 

[0095] In the eleventh embodiment, the leading edge 
of the next sheet material is nipped between the sheet 
feed roller 4 and the tilt member 6 when the cassette 1 1 
is removed. When the sheet material is raked out by the 
arms 1 7a of the sensing lever 1 7 on both sides of the tilt 
member 6, the sheet material may be torn, depending 
on the material, and remain within the feeder body 10. 
[0096] Figs. 30 through 35 are cross-sectional views 
each illustrating the operation of a main portion of a sheet 
feeder according to a twelfth embodiment of the present 
invention which solves the above problem, and Fig. 36 
is an exploded perspective view showing the relationship 
between the sensing leverfor sensing insertion/removal 
of the cassette and the pressure lever for driving the bot- 
tom board upward. 

[0097] In the twelfth embodiment a spring bearer 19 
is mounted to a lower portion of a compression spring 5 
slidably in the axial direction of the compression spring 
5 by a guide pin 19a and a guide groove 10d. The com- 
pression spring 5 applies the tilt member 6 with a sepa- 
rating pressure. A shaft 50 common to the sensing lever 
1 7 and the pressure lever 1 8 is moved to the right in the 
figure as compared with the eleventh embodiment. The 
sensing lever 17 includes a bent 17b near the shaft 50. 
The bent 17b can be brought into contact with and sep- 
arated from a slope of the spring bearer 1 9, so that the 
bent 17b comprises a spring pressure changing means 
for the compression spring 5. The remaining structure is 
similar to the eleventh embodiment illustrated in Figs. 24 
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through 29. 

[0098] In the twelfth embodiment, as the cassette 11 
having sheet materials 2 loaded on the bottom board 1 
is being inserted into the feeder body 10 in a direction 
indicated by an arrowX (see Fig. 30), the bent 17b of the 
sensing lever 17 is spaced apart from the slope of the 
spring bearer 19, so that the spring bearer 19 falls to 
maintain the compression spring 5 in a non-compressed 
state, and the contact face 6b of the tilt member 6 is 
slightly spaced apart from the sheet feed roller 4. 
[0099] When the cassette 1 1 is further inserted into 
the feeder body (see Fig. 31), the sensing lever 17, 
pressed by the front face of the cassette 11, pivotally 
moves in the clockwise direction. The torsion springs 51 
shown in Fig. 36 act to pivotally move the pressure lever 
18, causing the roller 18a to come in contact with the 
bottom face of the bottom board 1 . In this state, the bent 
17b of the sensing lever 17 is still held spaced from the 
slope of the spring bearer 19. 

[0100] When the cassette 11 has been fully inserted 
into the feeder body, the sensing lever 1 7 further pivotally 
moves in the clockwise direction, causing the bent 1 7 to 
slide on the slope of the spring bearer 19 to push the 
spring bearer 19 upward. As the urging force of the com- 
pression spring 5 increases, the contact face 6b of the 
tilt member 6 is brought into press contact with the sheet 
feed roller 4 to generate a separation pressure. In this 
state, similar to the eleventh embodiment the arms 17a 
of the sensing lever 17 are held at positions after they 
have passed both sides of the contact face 6b of the tilt 
member 6. 

[01 01] As the sheet materials 2 on the bottom board 1 
has decreased as illustrated in Fig. 33, the cassette 11 
is drawn out in a direction indicated by an arrow Y for 
supplementing sheet materials, releasing the sensing le- 
ver 17 from the constraint by the cassette 11, with the 
urging forces of the torsion springs 51 acting on the sens- 
ing lever 17 which is inclined in the counter-clockwise 
direction. This causes the bent 17b to move away from 
the slope of the spring bearer 1 9 which falls by the action 
of the urging force of the compression spring 5. The com- 
pression spring 5 loses its urging force, and the tilt mem- 
ber 6 falls by its own weight and moves away from the 
sheet feed roller 4, releasing a sheet material 2n having 
its leading edge nipped between the sheet feed roller 4 
and the tilt member 6. Simultaneously, a pivotal move- 
ment of the sensing lever 17 in the counter-clockwise 
direction causes the arms 17a to rake out the sheet ma- 
terial 2n on the cassette 11, as illustrated in Fig. 34. As 
the cassette 1 1 is further drawn out the torsion springs 
51 lose their urging forces to cause the pressure lever 
18 to pivotally move in the counter-clockwise direction, 
and the bottom board 1 to fall by its own weight, as illus- 
trated in Fig. 35. 

[0102] According to the twelfth embodiment the tilt 
member 6 can be released from a pressure applied there- 
to to remove the remaining sheet material 2n, thereby 
making it possible to more securely prevent a failure in 



feeding a sheet material without substantially increasing 
parts of the sheet feeder. 

[0103] The foregoing first through twelfth embodi- 
ments have been described for a sheet feeding cassette 
5 in which a plurality of sheet materials 2 are horizontally 
stacked on the bottom board 1. Some sheet feeders, 
however, have a cassette which is set obliquely to the 
back face of an image forming apparatus. Fig. 37 is a 
cross-sectional view of a main portion of a sheet feeder 

io according to a thirteenth embodiment, which does not 
fall within the scope of the present invention for use with 
an obliquely set cassette, Fig. 38 is a perspective view 
of the portion illustrated in Fig. 37, and Fig. 39 is a per- 
spective view illustrating a tilt member included in the 

is sheet feeder. 

[0104] In the thirteenth embodiment, pressor ribs 1b 
are integrally formed on both sides of a front face of the 
bottom board 1, and first cams 21 are secured to a ro- 
tating shaft 20 of a sheet feed roller 4 and second cams 

20 22 are secured on the rotating shaft 20 on both sides of 
the sheet feed roller 4 corresponding to the pressor ribs 
1b. A tilt member 26 pivotally supported by a shaft 26e 
has its contact face 26b at its leading end in contact with 
the sheet feed roller4 by an urging force of a compression 

25 spring. The tilt member 26 is formed with recess 26f op- 
posite to the sheet feed roller 4 at a location downstream 
of the contact face 26b. Formed on both sides of the 
recess 26b are ribs 26g which can come in contact with 
the second cams 22. A spring clutch 23 is disposed at 

30 one end of the rotating shaft 20 (right end in Fig. 38) for 
intermittently transmitting the rotation of a driving motor, 
not shown, and is controlled by a solenoid to drive the 
rotating shaft 20 on a one-rotation basis in the clockwise 
direction in Fig. 37. 

35 [0105] Figs. 40 through 45 show the operation of the 
structure described above, and Fig. 45 specifically illus- 
trates a sheet material waiting state. The content of these 
Figures does not fall within the scope of the present in- 
vention. The bottom board 1 and the tilt member 26 are 

40 spaced apart from the sheet feed roller 4 against urging 
forces of the compression springs 3, 5, respectively by 
the first and second cams 21 , 22. As a sheet material is 
fed to cause the sheet feed roller 4 to rotate in the clock- 
wise direction, the first and second cams 21, 22 are ro- 

45 tated in synchronism with the rotation of the sheet feed 
roller 4. First, as illustrated in Fig. 40, the top dead center 
of each second cam 22 leaves the tilt member 26 which 
comes in contact with the sheet feed roller 4. Next, 
through the state illustrated in Fig. 41 , the top dead center 

50 of each first cam 21 leaves the pressor rib 1b of the bottom 
board 1 , as illustrated in Fig. 42, causing the bottom board 
1 to pivotally move toward the sheet feed roller 4 to con- 
vey a sheet material (not shown) stacked on the bottom 
board 1 to the tilt member 26. The topmost sheet material 

55 is separated from a stack and conveyed to a pair of con- 
vey rollers 7. 

[0106] Now, as illustrated in Fig. 43, the first cams 21 
again come in contact with the pressor ribs 1b of the 
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bottom board 1 to pivotally move the bottom board 1 in 
the counter-clockwise direction. Next, the second cams 
22 come in contact with the tilt member 26 to pivotally 
move the bottom board 1 in the clockwise direction, as 
illustrated in Fig. 44, subsequently reaching the waiting 5 
state illustrated in Fig. 45. 

[01 07] As described above, the ribs 26g are disposed 
on both sides of the tilt member 26 with which the second 
cams 22 can be come in contact. With the tilt member 

26 pushed down by the rotation of the sheet feed roller w 
4, when the sheet feed roller4 is rotated in a waiting state 
(while the pair of convey roller pairs 7 are conveying a 
sheet material) after a sheet material has been separat- 
ed, the sheet material is conveyed between the second 
cams 22 and the ribs 26g of the tile member 26, and is 
thereby making it possible to prevent the contact face 
26b of the tilt member 26 from rubbing with the sheet 
material to wear the contact face 26b. 

[0108] In the thirteenth embodiment, a large number 
of sheet materials, the leading edges of which are une- 20 
ven, may not be set below the sheet feed roller 4. 
[0109] Fig. 46 is a perspective view illustrating a tilt 
member holder plate 25 disposed between the second 
cams 22 and the tilt member 26 for solving the above 
problem. The tilt member holder plate 25 has a pair of 25 
left and right bearings 25a pivotally supported by a shaft 

27 of an opposing roller 7b of a pair of convey rollers 7 
illustrated in Fig. 47 the content of which does not fall 
within the scope of the present invention. The tilt member 
holder plate 25 is formed with an opening 25b in a ion- 30 
gitudinal middle portion for avoiding a site at which the 
sheet feed roller 4 comes in contact with the tilt member 

26. The remaining structure is similar to that of the thir- 
teenth embodiment, which does not fall within the scope 
of the present invention. 35 
[01 1 0] In the fourteenth embodiment configured as de- 
scribed above, Fig. 52 the content of which does not fall 
within the scope of the present invention illustrates a 
sheet feed waiting state, where the first cams 21 press 
the pressor ribs 1b of the bottom board 1, the second *o 
cams 22 press the ribs 26g of the tilt member 26 through 
the tilt member holder plate 25, and the bottom board 1 
and the tilt member 26 are spaced apart from the sheet 
feed roller 4. The free end of the tilt member holder plate 
25 is positioned upstream of the sheet feed roller 4, with 45 
a spacing defined between the tilt member holder plate 
25 and the bottom board 1 in a sheet material inserting 
direction. With this structure, even if a large number of 
sheet materials are not even at their leading edges, the 
sheet materials can be securely set below the feed sheet so 
roller 4. 

[0111] As a sheet material is fed from the state illus- 
trated in Fig. 52, causing the sheet feed roller 4 to rotate 
in the clockwise direction, the first and second cams 21 , 
22 are also rotated in synchronism with the rotation of 55 
the sheet feed roller 4. First, as illustrated in Fig. 47, the 
top dead center of each second cam 22 leaves the tilt 
member holder plate 25, and the tilt member 26 comes 



in contact with the sheet feed roller 4. Further, through 
the state illustrated in Fig. 48 the content of which does 
not fail within the scope of the present invention, the top 
dead center of each first cam 21 leaves the pressor rib 
1b of the bottom board 1, as illustrated in Fig. 49 the 
content of which does not fall within the scope of the 
present invention, causing the bottom board 1 to pivotally 
move toward the sheet feed roller 4 to convey a sheet 
material stacked on the bottom board 1 to the tilt member 
26. The topmost sheet material is separated and con- 
veyed to a pair of convey rollers 7. 
[0112] Now, as illustrated in Fig. 50 the content of 
which does not fall within the scope of the present inven- 
tion, the first cams 21 again come in contact with the 
pressor ribs 1b of the bottom board 1 to pivotally move 
the bottom board 1 in the counter-clockwise direction. 
Next the second cams 22 come in contact with the tilt 
member holder plate 25 to pivotally move the bottom 
board 1 in the clockwise direction, as illustrated in Fig. 
50, subsequently reaching the waiting state illustrated in 
Fig. 52 the content of which does not fall within the scope 
of the present invention. 

[0113] As described above, the tilt member holder 
plate 25 is disposed between the tilt member 26 and the 
second cams 22, with its leading end positioned up- 
stream of the sheet feed roller 4, so that a large number 
of sheet materials with uneven leading edges, led by the 
tilt member holder plate 25, can be securely set below 
the sheet feed roller 4. 

[0114] Next, Fig. 53 illustrates the configuration of a 
copier which is an example of image forming apparatus 
equipped with the sheet feeder. 

[0115] In the illustrated copier 30, an optical writing 
system 33 forms a latent image on a photosensitive drum 
35 disposed in an image forming system 34 based on 
image data read by an optical reading system disposed 
in a copier body 31. A developing unit 36 in the image 
forming system 34 produces a visible image from the 
latent image with a toner. 

[01 1 6] The aforementioned sheet feeder P is disposed 
in a lower portion of the copier body 31 . Sheet materials 
2 stacked on a bottom board 1 are fed one by one from 
a cassette 1 1 by a sheet feed roller 4, and passed through 
a convey path 37 by a pair of convey rollers 7 to the image 
forming system 34. The visible image on the photosen- 
sitive drum 35 is transferred to the sheet material 2. 
[01 17] As the transfer is completed, the sheet material 
2 is conveyed to a fixer 38 for fixing the visible image, 
and discharged to an external discharge tray 40 by a pair 
of sheet discharge rollers 39. For double-side image for- 
mation, the sheet material 2 is conveyed from a reverse 
convey path 41 to a double-side device 42 by a dis- 
charged sheet branch tab, not shown, and once stored 
in a double side tray 43. Then, the sheet material 2 is 
again fed into the image forming system 34 from the dou- 
ble side convey path 44 for forming an image on the back 
side thereof, and discharged on the sheet discharge tray 
40 through the fixer 38. 



12 



23 



EP1 179 498 B1 



24 



[0118] It should be noted that while Fig. 53 shows only 
one sheet feeder P for simplifying the illustration, a copier 
may be equipped with a plurality of sheet feeders of dif- 
ferent sizes as required. In addition, an image forming 
apparatus equipped with the sheet feeder is not limited 
to a copier, but the present invention can be applied to 
facsimiles, printers and so on without any problems. 
[0119] Numerous additional modifications and varia- 
tions of the present invention are possible in light of the 
above teachings. It is therefore to be understood that 
within the scope of the appended claims, the present 
invention may be practiced otherwise than as specifically 
described herein. 



Claims 

1 . A sheet feeder for separating sheet materials (2) 
stacked on a pivotable sheet material stacking mem- 
ber (1) one by one from the topmost sheet material 
for feeding each of said sheet materials (2), said 
sheet feeder comprising: 

a sheet feed roller (4) configured to come into 
press contact with the topmost sheet material 
for feeding the sheet material to a separator; and 
a tilt member (6) configured to come into press 
contact with said sheet feed roller (4) and includ- 
ing a tilt face (6a) said sheetfeed roller (4) having 
a front end running against said tilt face (6a), 
said tilt member (6) having a contact face (6b) 
in contact with said sheet feed roller (4) in the 
shape of an edge along an axial direction of said 
sheet feed roller (4); characterised in that 
the tilt member (6)is integrally molded from a 
synthetic resin; and in that 
the angle 6 of the tilt face (6a) of said tilt member 
(6) to a sheet material convey direction is set in 
a range of 50° to 70 e . 

2. A sheet feeder according to claim 1 , wherein said tilt 
members (6) is in press contact with said sheetfeed 
roller (4) for pivotal movement with respect to said 
sheet feed roller (4).. 

3. A sheet feeder according to claim 1 , wherein said tilt 
member (6) includes translating means for advanc- 
ing and retracting said tilt member (6) in parallel to 
said sheet feed roller (4). 

4. A sheet feeder according to claim 3, wherein said 
translating means includes a rib (6d) formed on one 
of said tilt member or a feeder body, and a guide rail 
(8) formed on the other. 

5. A sheet feeder according to any one of claims 1 - 4, 
wherein said tilt member (6) has said contact face, 
the length of which is smaller than an axial length of 



said sheet feed roller (4). 

6. A sheet feeder according to any one of claims 1-5, 
wherein said tilt member (6) includes a metal plate 

5 (9) for covering at least the contact face (6b) with 
said sheet feed roller (4). 

7. A sheet feeder according to claim 6, wherein said 
metal plate (9) is elastic. 

10 

8. A sheet feeder according to claim 7, wherein said 
elastic metal plate (9) is mounted from the tilt face 
(6a) so as to surround said tilt member (6) on both 
upper and lower sides. 

15 

9. A sheet feeder according to any one of claims 1-8, 
wherein the distance (X) in the sheet material convey 
direction between a location (B) of said sheet feed 
roller (4) at which said tilt member (6) is in press 

20 contact with said sheet feed roller (4) and a location 
(A) of said sheet feed roller (4) at which a sheet 
stacked on said sheet material stacking member (1) 
comes in contact with said sheet feed roller (4) is in 
a range of 2 mm to 6mm. 

25 

10. A sheet feeder according to any one of claims 1-9, 
further comprising a thin elastic member (12) dis- 
posed at a location downstream of a contact area of 
said sheetfeed roller (4) in contact with said tilt mem- 

30 ber (6) such that said thin elastic member (1 2) cross- 
es a tangential direction of said contact area. 

11. A sheet feeder according to any one of claims 1-9, 
further comprising a thin elastic member (1 3) cross- 

35 jng the tangential direction of the contact area at a 
location downstream of the contact area of said 
sheet feed roller (4) with said tilt member (6), said 
thin elastic member (13) including a bend in the 
shape of hook bent toward said sheet feed roller at 

40 a rear end. 

12. A sheet feeder according to claim 1 1 , wherein said 
thin elastic member (13) crosses the tangential di- 
rection at an angle (a) ranging from 20° to 60°. 

45 

13. A sheet feeder according to claim 10, 11 or 12, 
wherein said thin elastic member (1 2, 1 3) comprises 
two members disposed on both sides of said sheet 
feed roller. 

50 

14. A sheet feeder according to claim 10, 11 or 12, 
wherein said thin elastic member (1 2, 1 3) isdisposed 
substantial ly at the center of said sheet feed rol ler (4) . 

55 15. A sheet feeder according to any one of claims 1-9, 
further comprising a friction member (14) crossing a 
tangential direction to a contact area of said sheet 
feed roller (4) in contact with said tilt member (6) at 
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a location downstream of the contact area. 

16. A sheet feeder according to claim 15, wherein said 
friction member (14) comprises two members dis- 
posed on both sides of said sheet feed roller (4). 

17. A sheet feeder according to claim 15, wherein said 
friction member (14) is disposed substantially at the 
center of said sheet feed roller (4). 

18. A sheet feeder according to any one of claims 1-9, 
further comprising: 

a pressure lever (18) having a free end config- 
ured to come in contact with and move away 
from said sheet material stacking member (1); 
a sensing lever (1 7) mounted coaxially with said 
pressure lever (18) for pivotal movement asso- 
ciated with insertion/removal of a cassette hav- 
ing said sheet stacking member (1); and 
an elastic member (51) disposed between said 
sensing lever (17) and said pressure lever (18). 

19. A sheet feeder according to claim 18, wherein said 
pressure lever (18) is pivotally moved associated 
with said sensing lever (17) when an angle of said 
pressure lever (1 8) to said sensing lever (1 7) is larger 
than a predetermined angle. 

20. A sheet feeder according to claim 18 or 19, wherein 
said sensing lever (17) includes a pair of arms (1 7a) 
at a free end thereof, said arms (1 7a) extending from 
both sides of said tilt member (6), wherein said sens- 
ing lever (17) pivotally moves to cause said arms 
(17a) to pass both sides of the contact area of said 
tilt member (6). 

21. A sheet feeder according to anyone of claims 18-20, 
wherein said sensing lever (1 7) includes spring pres- 
sure changing means for adjusting an urging force 
of a compression spring for pressing said tilt member 
(6) onto said sheet feed roller (4). 

22. A sheet feeder according to claim 21 , further com- 
prising a spring bearer (19) disposed siidably in an 
axial direction of said compression spring (5) on the 
opposite side of said compression spring (5) with 
respect to said tilt member (6), wherein said spring 
pressure changing means engages with and disen- 
gages from said spring bearer (19) associated with 
pivotal movement of said sensing lever (17), and said 
spring pressure changing means drives said spring 
bearer (19) toward said tilt member (6) when said 
spring pressure changing means engages with said 
spring bearer (19). 

23. A sheet feeder according to any one of claims 1-9, 
further comprising first cams (21) disposed coaxially 



with said sheet feed roller (4) for separating said 
sheet material stacking member (1) from said sheet 
feed roller (4) when said first cams (21) come in con- 
tact with both side ends of a front face of said sheet 
5 material stacking member (1). 

24. A sheet feeder according to claim 23, wherein said 
sheet material stacking member (1) includes pressor 
ribs (1b) on both side ends at the front face thereof, 

10 such that said first cams (21) come in contact with 
said pressor ribs (1b). 

25. A sheet feeder according to claim 23 or 24, further 
comprising second cams (22) disposed coaxial with 

15 said sheet feed roller (4) for separating said tilt mem- 
ber (6) from said sheet feed roller (4) when said sec- 
ond cams (22) come in contact with both side ends 
of said tilt member (6). 

20 26. A sheet feeder according to claim 25, wherein said 
tilt member (6) includes ribs (26g) at both side ends 
such that said second cams (22) come in contact 
with said ribs (26g). 

25 27. A sheet feeder according to claim 25 or 26, further 
comprising a tilt member holder plate (25) between 
said second cams (22) and said tilt member (6), said 
tilt member holder plate (25) being formed with an 
opening (25b) for avoiding a site at which said sheet 
30 feed roller (4) comes in contact with said tilt member 
(6), said tilt member holder plate (25) having a lead- 
ing end spaced apart from said sheet material stack- 
ing member (1). 



a sheet feeder according to any one of the pre- 
ceding claims; and 

an image forming mechanism configured to form 
an image on the sheet material fed out from said 
sheet feeder. 

29. A method of sheet feeding, comprising the steps of: 

causing a sheet feed roller (4) come into press 
contact with the topmost sheet material stacked 
on a pivotable sheet material stacking member 
(1) so as to feed the sheet material to a separa- 
tor; and 

making a tilt member (6) come into press contact 
with said sheet feed roller (4), said tilt member 
(6) being integrally molded from a synthetic resin 
and including a tilt face (6a), said sheet feed 
roller (4) having a front end running against said 
tilt face, said tilt member having a contact face 
(6b) in contact with said sheet feed roller (4)in 
the shape of an edge along an axial direction of 
said sheet feed roller (4), and the angle (9) of 



30 



35 28. An image forming apparatus comprising: 
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the tilt face (6a) of said tilt member (6) to a sheet 
material convey direction being set in a range 
of50°C to 70°C. 

30. A method of image forming, comprising the steps of: 

feeding a sheet according to the method of claim 
29; and 

forming an image on the sheet material fed out 
from said sheet feeder. 



Patentanspriiche 

1. Blattzufuhrung zum Trennen von Blattmaterialien 
(2), die auf einem drehbaren Stapelglied fur Blatt- 
materialien (1) gestapelt sind, wobei jedes einzeln 
beginnend mit dem obersten Blattmaterial getrennt 
wird, urn jedes der Blattmaterialien (2) zuzufuhren, 
wobei die Blattzufuhrung foigendes umfalit: 

eine Blattzufuhrrolle (4), die konfiguriert ist, urn 
mit dem obersten Blattmaterial in Prefikontakt 
zu kommen, urn das Blattmaterial einem Sepa- 
rator zuzufuhren; und 

ein Neigungsglied (6), das konfiguriert ist, um 
mit der Blattzufuhrrolle (4) in PreSkontakt zu 
kommen, und das eine geneigte Fiache (6a) be- 
inhaltet, wobei die Blattzufuhrrolle (4) ein vorde- 
res Ende hat, das gegen die geneigte Fiache 
(6a) stolit bzw. anlauft, wobei das Neigungs- 
glied (6) eine Kontaktflache (6b) in Kontakt mit 
der Blattzufuhrrolle (4) in Form einer Kante bzw. 
Ecke entlang einer axialen Richtung der Blatt- 
zufuhrrolle (4) hat; dadurch gekennzeichnet, 
daB 

das Neigungsglied (6) aus einem Kunstharz auf- 
geprefit ist, und dadurch dad 
der Winkei 6 dergeneigten Fiache (6a) des Nei- 
gungsgiiedes (6) bezogen auf eine Blattmateri- 
alforderrichtung in dem Bereich von 50° bis 70° 
festgesetzt ist. 

2. Blattzufuhrung gemali Anspruch 1, wobei das Nei- 
gungsglied (6) in Prelikontakt mit der Blattzufuhrrolle 
(4) fur eine Drehbewegung bezogen auf die Blattzu- 
fuhrrolle (4) ist. 

3. Blattzufuhrung gemafi Anspruch 1 , wobei das Nei- 
gungsglied (6) Ubertragungsmittel zum Vorschieben 
bzw. Befordern und Zurucknehmen bzw. Einziehen 
des Neigungsgliedes (6) parallel zu der Blattzufuhr- 
rolle (4) beinhaltet. 

4. Blattzufuhrung gemali Anspruch 3, wobei das Uber- 
tragungsmittel eine Rippe (6d), die auf einem von 
dem Neigungsglied Oder einem Zufuhrkorper aus- 
gebildet ist, und eine Leiste bzw. Fuhrungsschiene 



(8), die jeweils auf dem anderen ausgebiidet ist be- 
inhaltet. 

5. Blattzufuhrung gemali irgend einem der Anspruche 
5 1 bis 4, wobei das Neigungsglied (6) die Kontaktfla- 
che aufweist, wobei die Lange derselben kleiner ist 
als eine axiale Lange der Blattzufuhrrolle (4). 

6. Blattzufuhrung gemafi irgend einem der Anspruche 
w 1 bis 5, wobei das Neigungsglied (6) eine Metallplat- 

te (9) zum Abdecken wenigstens der Kontaktflache 
(9b) mit der Blattzufuhrrolle (4) beinhaltet. 

7. Blattzufuhrrolle gemafi Anspruch 6, wobei die Me- 
15 tallplatte elastisch bzw. fedemd bzw. nachgiebig ist. 

8. Blattzufuhrung gemafi Anspruch 7, wobei die eiasti- 
sche bzw. federnde bzw. nachgiebige Metallplatte 
von der geneigten Fiache (6a) gehalten ist, so dafi 

20 sie das Neigungsglied (6) auf beiden Seiten, derun- 
teren und der oberen Seite, umgibt bzw. einfafit. 

9. Blattzufuhrung gemali irgend einem der Anspruche 
1-8, wobei der Abstand (X) in der Blattmaterial- 

25 Forderrichtung zwischen einem Ort (B) der Blattzu- 
fuhrrolle (4), an dem das Neigungsglied (6) in 
Prefikontakt mit der Blattzufuhrrolle (4) ist, und ei- 
nem Ort (A) der Blattzufuhrrolle (4), an welchem ein 
Blatt, das auf dem Stapelglied fur Blattmaterial (1) 
30 gestapelt ist, mit der Blattzufuhrrolle (4) in Kontakt 
kommt, in einem Bereich von 2 mm bis 6 mm liegt. 

10. Blattzufuhrung gemafi irgend einem der Anspruche 
1-9, die weiter ein dunnes elastisches bzw. nach- 

35 giebiges bzw. federndes Glied (13), das an einem 
Ortabwarts von dem Kontaktbereich der Blattzufuhr- 
rolle (4) in Kontakt mit dem Neigungsglied (6) vor- 
gesehen ist derart aufweist dad das dunne nach- 
giebige Element (12) eine tangentiale Richtung des 
40 Kontaktbereiches kreuzt. 

11. Blattzufuhrung gemali irgend einem der Anspruche 
1-9, die weiter ein dunnes elastisches bzw. nach- 
giebiges bzw. federndes Glied (1 3) aufweist das die 

*5 Tangential richtung des Kontaktbereiches an einem 
Ortabwarts von dem Kontaktbereich der Blattzufuhr- 
rolle (4) mit dem Neigungsglied (6) kreuzt, wobei das 
dunne nachgiebige Glied (13) eine Biegung in der 
Form eines gebogenen Hakens hin zu der Blattzu- 
50 fuhrrolle an einem hinteren Ende beinhaltet. 

1 2. Blattzufuhrung gemali Anspruch 1 1 , wobei das dun- 
ne nachgiebige Glied (13) die tangentiale Richtung 
in einem Winkei kreuzt, der von 20° bis 60° reicht. 

55 

1 3. Blattzufuhrung gemali Anspruch 1 0, 1 1 Oder 1 2, wo- 
bei das dunne nachgiebige Glied (12,13) zwei Glie- 
der umfafit die an beiden Seiten der Blattzufuhrrolle 
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angeordnet sind. 

14. Blattzufuhrung gemaR Anspruch 1 0, 1 1 oder 12, wo- 
bei das diinne nachgiebige Glied (1 2, 1 3) im wesent- 
lichen im Bereich des Zentrums der Blattzufuhrrolle 
(4) angeordnet ist. 

15. Blattzufuhrung gemaR irgend einem der Anspruche 
1 - 9, die weiterein Reibungsglied (14) aufweist, das 
eine tangentiale Richtung zu einem Kontaktbereich 
der Blattzufuhrrolle (4) in Kontakt mit dem Neigungs- 
giied (6) an einem Ort abwarts des Kontaktbereiches 
kreuzt. 

1 6. Blattzufuhrung gemaR Anspruch 1 5, wobei das Rei- 
bungsglied (14) zwei Glieder umfaRt, die an beiden 
Seiten der Blattzufuhrrolle (4) angeordnet sind. 

1 7. Blattzufuhrung gemaR Anspruch 1 5, wobei das Rei- 
bungsglied (14) im wesentlichen im Zentrum der 
Blattzufuhrrolle (4) angeordnet ist. 

18. Blattzufuhrung gemaR irgend einem der Anspruche 
1-9, die weiter folgendes umfaRt: 



19. Blattzufuhrung gemaR Anspruch 18, wobei der An- 
druckhebel (18) drehbar in Verbindung mit dem 
MeR- bzw. Fuhlhebel (17) bewegt wird, wenn ein 
Winkel zwischen dem Andruckhebel (18) und dem 
Med- bzw. Fuhlhebel grofier ist als ein vorbestimm- 
ter Winkel. 

20. Blattzufuhrung gemaft Anspruch 18 oder 19, wobei 
der MeRhebel (17) ein Paar von Armen (17a) an ei- 
nem freien Ende desselben beinhaltet, wobei die Ar- 
me (17a) sich von beiden Seiten des Neigungsglie- 
des (6) erstrekken, wobei sich der MeRhebel (17) 
drehbar bewegt urn zu bewirken, daR die Arme (1 7a) 
an beiden Seiten des Kontaktbereiches des Nei- 
gungsgiiedes (6) vorbeigehen. 

21. Blattzufuhrung gemaR einem der Anspruche 18-20, 
wobei der MeRhebel (17) Mittel zum Verandern ei- 
nes Federdruckes zum Anpassen einer Druckkraft 
einer Kompressionsfeder zum Drucken des Nei- 



gungsgliedes (6) auf die Blattzufuhrrolle(4) aufweist. 

22. Blattzufuhrung gemaR Anspruch 21 , die weiter einen 
Federtrager (1 9) aufweist, der gleitend in einer axia- 

5 len Richtung der Kompressionsfeder (5) auf der ent- 
gegengesetzten Seite der Kompressionsfeder (5) 
bezogen auf das Neigungsglied (6) angeordnet ist, 
wobei die Mittel zum Verandern eines Federdruckes 
mit dem Federtrager (19) in Verbindung mit einer 

w Drehbewegung des MeRhebels (1 7) ineinandergrei- 
fen und sich davon losen, und wobei die Mittel zum 
Verandern eines Federdruckes den Federtrager (1 9) 
hin zum Neigungsglied (6) treiben, wenn die Mittel 
zum Verandern eines Federdruckes mit dem Feder- 

15 trager (1 9) ineinandergreifen. 

23. Blattzufuhrung gemaR irgend einem der Anspruche 
1-9, die weiter erste Nocken (21) aufweist, die ko- 
axial zu der Blattzufuhrrolle (4) angeordnet sind, urn 

20 das Stapelglied fur Blattmaterial (1 ) von der Blattzu- 
fuhrrolle (4) zu trennen, wenn die ersten Nocken (21 ) 
in Kontakt mit beiden Seitenenden einer Frontflache 
des Stapelgliedes fur Blattmaterial (1) gelangen. 

24. Blattzufuhrung gemaR Anspruch 23, wobei das Sta- 
pelglied fur Blattmaterial (1) PreRrippen (1b) an bei- 
den Seitenenden der Frontflache davon beinhaltet, 
so dad die ersten Nocken (21) in Kontakt mit den 
PreRrippen (1b) kommen. 

25. Blattzufuhrung gemaR einem der Anspruche 23 oder 
24, die des weiteren zweite Nocken (22) aufweist, 
die koaxial zu der Blattzufuhrrolle (4) angeordnet 
sind, urn das Neigungsglied (6) von der Blattzufuhr- 
rolle (4) zu trennen, wenn die zweiten Nocken (22) 
in Kontakt mit beiden Seitenenden des Neigungs- 
gliedes (6) kommen. 

26. Blattzufuhrung gemaR Anspruch 25, wobei das Nei- 
gungsglied (6) Rippen (26g) an beiden Seiten derart 
beinhaltet, daft die zweiten Nocken (22) in Kontakt 
mit den Rippen (26g) kommen. 

27. Blattzufuhrung gemaR Anspruch 25 oder26, die wei- 
ter eine Halteplatte fur das Neigungsglied (25) zwi- 
schen den zweiten Nocken (22) und dem Neigungs- 
glied (6) aufweist, wobei die Halteplatte fur das Nei- 
gungsglied (25) mit einer Offnung (25b) bzw. Aus- 
sparung zum Vermeiden eines Ortes, an welchem 
die Blattzufuhrrolle (4) in Kontakt mit dem Neigungs- 
glied (6) gelangt, ausgebildet ist, wobei die Halte- 
platte fur das Neigungsglied (25) ein fuhrendes Ende 
hat, das von dem Stapelglied fur Blattmaterial (1) 
beabstandet ist. 

28. Bilderzeugungsvorrichtung, die folgendes aufweist: 
eine Blattzufuhrung gemaR irgend einem der 



einen Andruckhebel (18), der ein freies Ende 
aufweist, und der konfiguriert ist, urn mit dem 
Stapelglied fur Blattmaterial (1) in Kontakt zu 
kommen und sich davon weg zu bewegen; 
ein MeR- bzw. Fuhlhebel (17), der koaxial mit 30 
dem Andruckhebel (18) fur eine Drehbewegung 
verbunden mit dem Einlegen / Entnehmen einer 
Kassette, die das Blattstapelglied (1) hat, gela- 
gert ist; und 

ein elastisches Glied (51), das zwischen dem 35 
MeR- bzw. Fuhlhebel (17) und dem Andruckhe- 
bel (1 8) angeordnet ist. 
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vorangehenden Anspruche; und 

einen Bilderzeugungsmechanismus, der konfi- 

guriert ist, urn ein Bitd auf dem Blattmaterial, das 

von der Blattzufuhrung zugefuhrt worden ist, zu 

erzeugen. 

29. Verfahren zur Blattzufuhrung, das die folgenden 
Schritte aufweist: 

veraniassen, dad eine Blattzufuhrrolle (4) mit 
dem obersten Blattmaterial in PreRkontakt 
kommt, das auf einem drehbaren Stapelglied fur 
Blattmaterial (1) gestapelt ist, urn das Blattma- 
terial einem Separator zuzufuhren; und 
in Prelikontakt bringen eines Neigungsgliedes 
(6) mit der Blattzufuhrrolle (4), wobei das Nei- 
gungsglied (6) aus einem Kunstharzaufgeprefit 
ist und eine geneigte Flache (6a) beinhaltet, wo- 
bei die Blattzufuhrrolle (4) ein vorderes Ende 
hat, das gegen die geneigte Flache stofit bzw. 
anlauft, wobei das Neigungsglied eine Kontakt- 
flache (6b) in Kontakt mit der Blattzufuhrrolle (4) 
in Form einer Kante bzw. Ekke entlang einer 
axialen Richtung der Blattzufuhrrolle (4) auf- 
weist; und wobei der Winkel (8) der geneigten 
Flache (6a) des Neigungsgliedes (6) bezogen 
auf eine Blattmateriaifdrderrichtung in einem 
Bereich von 50° bis 70° festgesetzt ist. 

30. Verfahren zur Bilderzeugung, das die folgenden 
Schritte aufweist: 

zufuhren eines Blattes gemaB dem Verfahren 
von Anspruch 29; und 

erzeugen eines Bildes auf dem Blattmaterial, 
das von der Blattzufuhrung zugefuhrt worden 
ist. 



Revendicatlons 

1 . Dispositlf d'alimentation en feuilles pour separer des 
matieres en feuilles (2) empilees sur un element 
d'empilement de matieres en feuilles pivotant (1 ) une 
par une a partir de la matiere en feuilles superieure 
afin de distribuer chacune desdites matieres en 
feuilles (2), ledit dispositif d'alimentation en feuilles 
comprenant : 

un rouleau d'alimentation en feuilles (4) confi- 
gure pour entrer en contact par pression avec 
la matiere en feuilles superieure de maniere a 
conduire la matiere en feuilles jusqu'a un 
separateur ; et 

un element d'inclinaison (6) configure pour en- 
trer en contact par pression avec ledit rouleau 
d'alimentation en feuilles (4), et comprenant une 
face d'inclinaison (6a), ledit rouleau d'alimenta- 



tion en feuilles (4) ayant une extremite avant 
s'etendant contre ladite face d'inclinaison (6a), 
et ledit element d'inclinaison (6) ayant une face 
de contact (6b) en contact avec ledit rouleau 
5 d'alimentation en feuilles (4) sous la forme d'un 

bord le long d'une direction axiale dudit rouleau 
d'alimentation en feuilles (4) ; caracterise en 
ce que 

I'element d'inclinaison (6) est moule d'une seule 
w piece a partir d'une resine synthetique ; et en 

ce que 

('angle 6 de la face d'inclinaison (6a) dudit ele- 
ment d'inclinaison (6) par rapport a une direction 
de transport de la matiere en feuilles est fixe 
15 dans une gamme de 50° a 70°. 

2. Dispositif d'alimentation en feuilles seion la revendi- 
cation 1, dans lequel ledit element d'inclinaison (6) 
est en contact par pression avec ledit rouleau d'ali- 

20 mentation en feuilles (4) afin d'effectuer un mouve- 
ment pivotant par rapport audit rouleau d'alimenta- 
tion en feuilles (4). 

3. Dispositif d'alimentation en feuilles selon la revendi- 
25 cation 1, dans lequel ledit element d'inclinaison (6) 

comprend un moyen de translation pour faire avan- 
cer et recuier ledit element d'inclinaison (6) paralle- 
lement audit rouleau d'alimentation en feuilles (4). 

30 4. Dispositif d'alimentation en feuilles selon la revendi- 
cation 3, dans lequel ledit moyen de translation com- 
prend une nervure (6d) formee soit sur ledit element 
d'inclinaison, soit sur un corps de dispositif d'alimen- 
tation, et un rail de guidage (8) forme sur I'autre de 

35 ces composants. 

5. Dispositif d'alimentation en feuilles selon Tune quel- 
conque des revendications 1 a 4, dans lequel ledit 
element d'inclinaison (6) a ladite face de contact dont 

40 la longueur est plus petite qu'une longueur axiale 
dudit rouleau d'alimentation en feuilles (4). 

6. Dispositif d'alimentation en feuilles selon Tune quel- 
conque des revendications 1 a 5, dans lequel ledit 

4 5 element d'inclinaison (6) comprend une plaque de 
metal (9) pour couvrir au moins la face de contact 
(6b) avec ledit rouleau d'alimentation en feuilles (4). 

7. Dispositif d'alimentation en feuilles seion la revendi- 
50 cation 6, dans lequel ladite plaque de metal (9) est 

elastique. 

8. Dispositif d'alimentation en feuilles selon la revendi- 
cation 7, dans lequel ladite plaque de metal elastique 

55 (9) est montee a partir de la face d'inclinaison (6a) 
de facon a entourer ledit element d'inclinaison (6) a 
la fois sur le cdte superieur et sur le cdte inferieur. 
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cation 15, dans lequel ledit element de frottement 
(1 4) comprend deux Pigments disposes sur tes deux 
cdtes dudit rouleau d'alimentation en feuilles (4). 

5 17. Dispositif d'alimentation en feuilles selon la revendi- 
cation 15, dans lequel ledit 6i6ment de frottement 
(14) est dispose sensiblement au centre dudit rou- 
leau d'alimentation en feuilles (4). 

to 18. Dispositif d'alimentation en feuilles selon I'une quel- 
conque des revendications 1 & 9, comprenant en 
outre : 

un levier de pression (18) ayant une extrgmite 
15 libre configure pour entrer en contact avec et 

s'Scarter dudit element d'empilement de matid- 
res en feuilles (1) ; 

un levier de detection (1 7) monte coaxialement 
avec ledit levier de pression (18) afin d'effectuer 

20 un d6placement pivotantassocie d l'insertion/au 

retrait d'une cassette ayant ledit 6l6ment d'em- 
pilement de feuilles (1) ; et 
un 6l6ment eiastique (51) dispose entre ledit le- 
vier de detection (1 7) et ledit levier de pression 

25 (18). 



9. Dispositif d'alimentation en feuilles selon I'une quel- 
conque des revendications 1 & 8, dans lequel la dis- 
tance (X) dans la direction de transport de la matfere 
en feuilles entre une position (B) dudit rouleau d'ali- 
mentation en feuilles (4), dans laquelle ledit element 
d'inclinaison (6) est un contact par pression avec 
ledit rouleau d'alimentation en feuilles (4), et une po- 
sition (A) dudit rouleau d'alimentation en feuilles (4), 
dans laquelle une feuille empiiee sur ledit 6l6ment 
d'empilement de matures en feuilles (1) entre en 
contact avec ledit rouleau d'alimentation en feuilles 
(4), est dans une gamme de 2 mm d 6 mm. 

10. Dispositif d'alimentation en feuilles selon I'une quel- 
conque des revendications 1 & 9, comprenant en 
outre un 6l6ment eiastique mince (12) dispose en 
un endroit situe en aval d'une region de contact dudit 
rouleau d'alimentation en feuilles (4) en contact avec 
ledit element d'inclinaison (6) de telle sorte que ledit 
element eiastique mince (12) coupe une direction 
tangentieile de ladite region de contact. 

1 1 . Dispositif d'alimentation en feuilles selon I'une quel- 
conque des revendications 1 & 9, comprenant en 
outre un 6l6ment eiastique mince (13) coupant la 
direction tangentieile de la region de contact en un 
endroit situe en aval de la region de contact dudit 
rouleau d'alimentation en feuilles (4) avec ledit Pig- 
ment d'inclinaison (6), ledit element eiastique mince 
(13) comportant un pli en forme de crochet plie vers 
ledit rouleau d'alimentation en feuilles & une extr&- 
mite arri&re. 

12. Dispositif d'alimentation en feuilles selon la revendi- 
cation 11, dans lequel ledit 6l6ment eiastique mince 
(13) coupe la direction tangentieile k un angle (a) 
allant de 20° & 60°. 

1 3. Dispositif d'alimentation en feuilles selon la revendi- 
cation 10, 11 ou 12, dans lequel ledit 6l6ment 6las- 
tique mince (12, 13) comprend deux elements dis- 
poses sur les deux c6tes dudit rouleau d'alimentation 
en feuilles. 

14. Dispositif d'alimentation en feuilles selon la revendi- 
cation 10, 1 1 ou 12, dans lequel ledit element 6las- 
tique mince (12, 13) est dispose sensiblement au 
centre dudit rouleau d'alimentation en feuilles (4). 

15. Dispositif d'alimentation en feuilles selon I'une quel- 
conque des revendications 1^9, comprenant en 
outre un 6l6ment de frottement (14) coupant une di- 
rection tangentieile £ une region de contact dudit rou- 
leau d'alimentation en feuilles (4) en contact avec 
ledit 6l6ment d'inclinaison (6) en un endroit situe en 
aval de la region de contact. 

16. Dispositif d'alimentation en feuilles selon la revendi- 



19. Dispositif d'alimentation en feuilles selon la revendi- 
cation 18, dans lequel ledit levier de pression (18) 
est d6plac6 de fagon pivotante en association avec 
30 ledit levier de detection (17) lorsqu'un angle dudit 
levier de pression (18) par rapport audit levier de 
detection (17) est superieur d un angle predetermi- 
ne. 

35 20. Dispositif d'alimentation en feuilles selon la revendi- 
cation 1 8 ou 1 9, dans lequel ledit levier de detection 
(17) comprend une paire de bras (17a) £ une extre- 
mite libre de celui-ci, lesdits bras (17a) s'etendant & 
parti r des deux cdtes dudit element d'inclinaison (6), 
40 dans lequel ledit levier de detection (1 7) se deplace 
de fagon pivotante pour entraTner lesdits bras (17a) 
& franchir les deux cdtes de la region de contact dudit 
element d'inclinaison (6). 

45 21 . Dispositif d'alimentation en feuilles selon I'une quel- 
conque des revendications 1 8 & 20, dans lequel ledit 
levier de detection (17) comprend un moyen de 
changement de pression de ressort pour r6gler une 
force de pouss6e d'un ressort de compression pour 

50 presser ledit 6l6ment d'inclinaison (6) sur ledit rou- 
leau d'alimentation en feuilles (4). 

22. Dispositif d'alimentation en feuilles selon la revendi- 
cation 21 , comprenant en outre un support de ressort 
55 (1 9) dispose de fagon couiissante dans une direction 
axiale dudit ressort de compression (5) sur le cdte 
oppose dudit ressort de compression (5) par rapport 
audit element d'inclinaison (6), dans lequel ledit 
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moyen de changement de pression de ressort s'en- 
gage avec ledit support de ressort (1 9) et se desen- 
gage de celui-ci en association avec le depiacement 
pivotant dudit levier de detection (1 7), et ledit moyen 
de changement de pression de ressort entratne ledit s 
support de ressort (19) en direction dudit element 
d'inclinaison (6) lorsque ledit moyen de changement 
de pression de ressort s'engage avec ledit support 
de ressort (19). 

10 

23. Dispositif d'aiimentation en feuilles selon Tune quel- 
conque des revendications 1 a 9, comprenant en 
outre des premieres cames (21) disposees coaxia- 
lement avec ledit rouleau d'aiimentation en feuilles 

(4) pour separer ledit element d'empilement de ma- is 
tieres en feuilles (1) dudit rouleau d'aiimentation en 
feuilles (4) lorsque lesdites premieres cames (21) 
entrant en contact avec les deux extremites laterales 
d'uneface avant dudit element d'empilement de ma- 
tieres en feuilles (1 ). 20 

24. Dispositif d'aiimentation en feuilles selon la revendi- 
cation 23, dans lequel ledit element d'empilement 
de matieres en feuilles (1) comprend des nervures 

de pression (1 b) sur les deux extremites laterales au 25 
niveau de la face avant de celui-ci, de telle sorte que 
lesdites premieres cames (21) entrent en contact 
avec lesdites nervures de pression (1b). 

25. Dispositif d'aiimentation en feuilles selon la revendi- 30 
cation 23 ou 24, comprenant en outre des deuxiemes 
cames (22) disposees coaxialement avec ledit rou- 
leau d'aiimentation en feuilles (4) pour separer ledit 
element d'inclinaison (6) dudit rouleau d'aiimenta- 
tion en feuilles (4) lorsque lesditesdeuxiemes cames 35 
(22) entrent en contact avec les deux extremites la- 
terales dudit element d'inclinaison (6). 

26. Dispositif d'aiimentation en feuilles selon ia revendi- 
cation 25, dans lequel ledit element d'inclinaison (6) 4 o 
comporte des nervures (26g) aux deux extremites 
laterales de telle sorte que lesdites deuxiemes ca- 
mes (22) entrent en contact avec lesdites nervures 
(26g). 

45 

27. Dispositif d'aiimentation en feuilles selon la revendi- 
cation 25 ou 26, comprenant en outre une plaque de 
support d' element d'inciinaison (25) entre lesdites 
deuxiemes cames (22) et ledit element d'inclinaison 
(6), ladite plaque de support d'element d'inclinaison 50 
(25) etant form6e avec une ouverture (25b) pourevi- 

ter un site au niveau duquel ledit rouleau d'aiimen- 
tation en feuilles (4) entre en contact avec ledit ele- 
ment d'inclinaison (6), ladite plaque de support d'ele- 
ment d'inciinaison (25) ayant une extremite avant ss 
espacee dudit element d'empilement de matieres en 
feuilles (1). 



28. Appareil de formation d'images comprenant : 

un dispositif d'aiimentation en feuilles selon 
I'une quelconque des revendications 
precedentes ; et 

un mecanisme de formation d'images configure 
pour former une image sur la matiere en feuilles 
distribute par ledit dispositif d'aiimentation en 
feuilles. 

29. Procede d'aiimentation en feuilles, comprenant les 
etapes consistant a : 

entratner un rouleau d'aiimentation en feuilles 
(4) a entrer en contact par pression avec la ma- 
tiere en feuilles superieure empilee sur un Ele- 
ment d'empilement de matieres en feuilles pivo- 
tant (1) de maniere a conduire la matiere en 
feuilles jusqu'a un separateur ; et 
amener un element d'inclinaison (6) a entrer en 
contact par pression avec ledit rouleau d'aiimen- 
tation en feuilles (4), ledit element d'inciinaison 
(6) etant moule d'une seuie piece a partir d'une 
resine synthetique et comprenant une face d'in- 
clinaison (6a), ledit rouleau d'aiimentation en 
feuilles (4) ayant une extremite avant s'etendant 
contre ladite face d'inciinaison, ledit 6l6ment 
d'inclinaison ayant une face de contact (6b) en 
contact avec ledit rouleau d'aiimentation en 
feuilles (4) sous la forme d'un bord le long d'une 
direction axiaie dudit rouleau d'aiimentation en 
feuilles (4), et Tangle (6) de la face d'inclinaison 
(6a) dudit element d'inclinaison (6) par rapport 
a une direction de transport de la matiere en 
feuilles etant fixe dans une gamme de 50° a 70°. 

30. Procede de formation d'images, comprenant les eta- 
pes consistant a : 

distribuer une feuille selon le procede de la re- 
vendication 29 ; et 

former une image sur la matiere en feuilles dis- 
tribute par ledit dispositif d'aiimentation en 
feuilles. 
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